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Turning Challenges Into Opportunities For Results
Decarbonization Challenges R&D Concentrations

* Need for Enhanced Models

* Need for Impact Evaluation

* Need for Improved Workforce

* Need for Advanced Components
* Need for Advanced Systems

* Need for Grid Integration

* Increased Renewables

* Beneficial Electrification
* DERs and EVs solved by
* Need for Resilience

Increased Resilience

Improved Reliability

Provides Security

Operational Challenges Technology Solutions Improved Affordability

* Congestion Mitigation ) Enable Sh’ft fr om.... Enhanced Flexibility
« Occurrence of Extreme * Static to Dynamic Line Ratings
Weather Events itigated | © Static Networks to Dynamic Network s i
mitigate g Increased Sustainability
« Variability from through Topology Optimization
Generation * Passive Equipment to Advanced Power
« Aging Infrastructure Electronics Based Equipment
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Technology Solutions
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Dynamic Line Rating
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Project
Original Project Cost
1 New 115-kV line to $16.8 M
remove overload at N-
1 condition

parallel lines

PFC PFC Cost
Alternative Range Comments
Installation of $1.5 M- Impedance changes necessary to avoid overload
PFCs on two $5.2 M change over time. PFCs can be installed
gradually over time.
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Original
Project PFC PFC Cost
Original Project Cost Alternative Range Comments
2 Reconductoring 115- $7.15M Installation of $2.4M Deferral time greater than 10 years.
kV line and upgrading PFC on 115- PFC solution eliminates overload of two system
230/115 kV substation kV line components caused by the same contingency,
to address overload and can replace the original project.
caused by transformer
outage
3 Rebuilding 26 miles of $14.2M Installation of $2.0 M- Cumulative value of deferral greater than $2.0M
existing 115-kV line PFC on 115- $5.0M after year two and greater than $5.0 M after year
kV line five.

PFC can be a cost-effective solution if project can
be deferred more than two years.

4 Rebuilding 77 miles of $60.2 M Installation of $2.4 M- Cumulative value of deferral greater than $4.0 M

138-kV transmission PFC on 138- $3.7M after first year.

corridor to address KV line PFC can be a cost-effective solution even if

overload due to outage deferral time is very short.

of 345-kV line
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Appendix A: Grid Views
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Extended Grid State
V32
0
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0
0
©
0
Note: assets also include work Ambient E
force and field crews, control room g
systems, servers, databases, and 3
software applications °
Geospatil Information Type/Config
Note that examples (purple
[Cwind ] m airhome boxes) are indicative of
[precp | particulates class elements but are not
_— i intended to be exhaustive
Terrain [gen] lsts

Note: see discussion about
outage in the presence of DG/
DS andlor microgrids (service
outage vs. grid outage).

M Electrical Thermal Communications

topologies parametrics m

procured resources [ hot spots | [_profiles | [ performance |

[
[model params| [ capacities || LMPs [ contract prices| [essential reliab svcs ] energy ][ capacity] \

[[latenies | packet losses] [port state] | [ port reachabil
conducting || DER hosting NERC || T NWA| DNWA
defined

conduction

comms | adnitance || component generation [_consumpion | \’s/(orage | [system perf |
matrices | impedances ~
as-built

reserves ‘bquIDG mifo‘fH Al ‘ ‘ demand‘ \DR(ﬂexihiIity)\ Unaccounted ‘reliahility‘ power quality
flexibiy foreter Texbity
[grossload | netload || ramping | capaity]| [actual (invoked)| [grid outage | [ op effectiveness | [distortion] | [ violations]

@ planned || unplanned I@l

J

Y
‘ Estimators, Modelers, Analytics, Forecasters ‘

v < . v

Solar Flux, Wind, and Constraints, Utiization, Component, Circuit, and
Storm Forecasts Locational Net Value System Models
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Demand and DER forecasts
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Appendix B: Trends and Challenges Driving Transformation
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Appendix C: Dynamic Line Rating
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